Dihydropteroate synthase from Streptococcus pneumoniae: characterization of substrate binding order and sulfonamide inhibition.
Dihydropteroate synthase (DHPS) catalyses a key step in the biosynthesis of folic acid and is the target for inhibition by the sulphonamide class of antimicrobial agents. Here we describe a study of the enzymatic mechanism and sulphonamide inhibition of DHPS from the pathogen Streptococcus pneumoniae. Equilibrium binding assays showed that binding of the substrate para-aminobenzoic acid (pABA) to DHPS was absolutely dependent on the presence of pyrophosphate, which acts as an analogue of the second substrate 6-hydroxymethyl-7, 8-dihydropterin pyrophosphate (DHPPP). The product of the reaction, dihydropteroate, was also able to bind to DHPS. Sulphonamides were capable of displacing pABA in a competitive manner, with equilibrium binding constants that were significantly higher than the equivalent Ki values deduced from steady state kinetic measurements. These results indicate that the target for sulphonamide inhibition of S. pneumoniae DHPS is the enzyme-DHPPP binary complex, rather than the apoprotein form of the enzyme.